Dynamic enhancement of the rat inner ear after ultra-small-volume administration of Gd-DOTA to the medial wall of the middle ear cavity.
To investigate minimally invasive administration of contrast agent to the middle ear and the enhancement efficacy on the inner ear compartments. An ultra-small volume of gadolinium-tetraazacyclododecane tetraacetic acid (Gd-DOTA) was injected onto the medial wall of the rat middle ear with a high-performance polyimide tube. The dynamic Gd-DOTA distribution in the inner ear was visualized in vivo by MRI. After injection of 2.5 μl of 0.5MGd-DOTA, uptake first occurred in the vestibulum, then in the scala vestibuli, and finally in the scala tympani (ST). A significant difference in signal intensities among these compartments was demonstrated with an intensity gradient, indicating that the vestibulum was the highest and the ST was the lowest. After 24 h, Gd-DOTA remained in the inner ear and the vestibule remained higher compared to the cochlea. The signal/noise ratio was significantly improved by a fluid-attenuated inversion recovery sequence. This novel minimally invasive technique can be applied to both animal studies and clinical evaluations of inner ear barrier function and fluid spaces with gadolinium-enhanced MRI. This technique might also be exploited for use as a minimally invasive drug delivery means for inner ear treatment.